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Narumi Nakato* & Shunsuke Serizawa** : Chromosome 
numbers of the genus Microlepia in Japan with 
description of a new hybrid 

Microlepia is a genus of the dennstaedtioid ferns. It consists of about 50 
species, and most of the species are distributed in Southeast Asia. A consi¬ 
derable amount of cytological works has been made on this genus, and the 
chromosome number has been examined for 13 taxa (Manton & Sledge, 1954; 
Manton, 1954, 1958, 1959; Mehra & Khanna, 1959; Abraham et al., 1962; Kurita, 
1963, 1967a, 1967b, 1972; Holttum & Roy, 1965; Mitui, 1965, 1968, 1973, 1975, 
1976; Sorsa in Fabbri, 1965; Kuriachen, 1967; Sasamoto, 1970; Roy et ah, 1971; 
Tsai, 1972; Kawakami, 1979). Most of these works reported the chromosome 
number of this genus to be n = 43 or its multiples, except for the observations 
of n = 88 in M. speluncae by Abraham et al. (1962), 2n = 160 in M. pseudo- 
strigosa by Kurita (1963) and 2n = 84 in M. strigosa by Holttum & Roy (1965) 
and Kawakami (1979), which suggest the basic number 44, 40 and 42, respec¬ 
tively. 

The authors have reexamined five Japanese taxa of this genus and found 
four kinds of the somatic chromosome number, 2n = 84, 126, 168 and 252. They 
suggest the basic chromosome number x=42. In the present paper, the results 
are reported with description of a new hybrid. 

Materials and methods A total cf 27 individuals belonging to five taxa 
were collected from the habitats and their localities are listed in Table 1 with 
the cytological results. Mitotic metaphase chromosomes were observed in root 
tip cells pretreated with 0.002M 8-hydroxyquinoline solution for 3 hours. The 
root tips were fixed in 45% acetic acid for 10 minutes, immersed in a mixture 
of IN HC1 and 45% acetic acid (2: 1) at 60°C for 2 minutes and squashed in 
2% aceto-orcein. All voucher specimens are preserved in the herbarium of Aichi 
Kyoiku University. 

* Itsukaichi High School, Itsukaichi-machi, Nishitama-gun, Tokyo 190-01. 0 

** Department of Biology, Aichi Kyoiku University, Kariya-shi, Aichi 448. 
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Observations and discussion 1. M. strigosa (Thunb.) Pr. This species 
is widely distributed in tropical Asia, ranging north to Japan. Mitui (1965, 
1968, 1973, 1976) and Sasamoto (1970) reported the chromosome number n = 43 
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Figs. 1A-6A. Photomicrographs of somatic chromosomes. 1A. M. strigosa. 2n = 84 (Nakato no. 
452). 2A. M.Xaustroizuensis, 2n=126 (no. 643). 3A. M. marginata, 2n=168 (no. 555). 4A. 
M. marginata, 2n=252 (no. 366). 5A. M.xbipinnata, 2n=168 (no. 430). 6A. M. pseudo- 

strigosa, 2n = 252 (no. 632). 
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and Kurita (1972) observed 2n = 86 for the Japanese plants. Holttum & Roy 
(1965), however, reported 2n = 84 for the plant from New Guinea. Kawakami 
(1979) also reported 2n = 84 = 10 sm + 32 st + 42 t for the Japanese plants. In the 
present study, five plants from four localities were examined and the somatic 
chromosome number 2n = 84 was observed in all of these materials (Figs. 1A & 



Figs. 1B-6B. Explanatory diagrams of 1A-6A. 
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IB). They are supposed to be diploid based on x = 42. 

2. M. xaustroizuensis Nakato et Serizawa. 13 There is a large colony of 
problematical Microlepia at Nagatsuro of Izu Peninsula. Two plants collected 
from this colony showed 2n = 126 chromosomes (Figs. 2A & 2B) and irregular 
formation of spores. They are supposed to be triploid based on x = 42. 

This plant was first noticed by Kurata (1962). He refferred the specimens 
collected from this colony to his new species M. izu-peninsulae, which was 
later reduced to a synonym of M. sino-strigosa (Serizawa, 1972). Kurata (1979) 
also illustrated a specimen of this plant as “M. izupeninsulae”. However, this 
fern differs from M. sino-strigosa in more numerous pinnae, small and more 
numerous pinnulae and not reniform but half-cup-shaped indusia. These chara¬ 
cters of this fern are somewhat similar to those of M. strigosa. Namely this 
fern is morphologically intermediate between M. sino-strigosa and M. strigosa.. 
As to the chromosome number of M. sino-strigosa, the numbers of tetraploid 
l^vel have been reported by Kurita (1967b, n = 84-86), Sasamoto (1970, n = 86) 
and Mitui (1975, n = 86). The authors, therefore, consider the plant at Naga¬ 
tsuro (3x) to be a natural hybrid between M. sino-strigosa (4x) and M _ 
strigosa (2x), and named it M. xaustroizuensis. 

3. M. marginata (Panzer) C. Chr. This species is distributed in East 
Asia, and common in the southern parts of Honshu, Shikoku and Kyushu, Japan. 
The following chromosome counts were previously reported for this species ; 2n = 
c. 170 (Kurita, 1967a), n = c. 86 (Mitui, 1968) and n = 86 (Sasamoto, 1970; Tsai, 
1972). In the present study, the authors examined 16 materials from 9 localities 
and found two different cytotypes, i. e. 2n = 168 (Figs. 3A & 3B, probably 

13 Microlepia xaustroizuensis Nakato et Serizawa, hybr. nov.— M. izu- 
peninsulae auct. non Kurata: Kurata, Ill. Pter. jap. 1 : 137 (1979). 

Microlepia sino-strigosa Ching x Microlepia strigosa (Thunb.) Pr. 

Ab anteriore pinnis multioribus, pinnulis minoribus multioribus, indusiis 
semicupuliformibus vel late semicupuiiformibus differt; a posteriore lamina 
minus dissecta, soris intramarginalibus, indusiis saepe latioribus differt. 

Nom. Jap. Nise-odorikokaguma, nov. 

Hab. Honshu. Pref. Shizuoka: Nagatsuro, Minamiizu-machi (S. Serizawa 
no. 5525, Dec. 27, 1967, AICH) ; ibid. (N. Nakato no. 643, Mar. 21, 1979, 
AICH—holotype, 2n = 126) ; ibid. (N, Nakato no. 640, Mar. 21, 1979, AICH). 
Kyushu. Pref. Kumamoto: near Tsurunoyu, Sakamoto-mura (S. Serizawa no. 
15232, Oct. 24, 1971, AICH). Pref. Kagoshima: Hinotani, Mt. Shibi-san, Izumi- 
shi (S. Serizawa no. 30214, A.ug. 1, 1979, AICH). 
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tetraploid of x=42) and 2n —252 (Figs. 4A & 4B, probably hexaploid of x = 42). 

The tetraploid cytotype was found at all localities examined in this study, 
but the hexaploid was detected only from one locality (Table 1). The tetra¬ 
ploid cytotype seems to be more widely distributed than the hexaploid in Japan. 
As far as the plants used in the present study were concerned, there was a 
difference between the two cytotypes in the width of lateral pinnae. The 
hexaploid plants were characterized by broader pinnae (2. 5-3. 5 cm wide in the 
largest pinnae of fertile leaves), while the tetrapleid plants had narrower ones 
(1. 2-2. 3 cm wide). This difference, however, seems to be too unreliable to 
separate taxa. 


Tab. 1. Summary of chromosome counts. 


Taxa 

Localities 

Number of Chromo¬ 
plants some 

examined numbers 

Voucher 

specimens 

(Nakoto’s 

no.) 

M. strigosa 

Suzaki, Shizuoka Pref. 

2 

2n=84 

450,452 

// 

Owase, Mie Pref. 

1 

2n = 84 

670 

rr 

Nachi, Wakayama Pref. 

1 

2n = 84 

706 

// 

Isl. Yakushima, Kagoshima Pref. 1 

2n = 84 

669 

M.x 

austroizuensis 

Nagatsuro, Shizuoka Pref. 

2 

2n = 126 

640,643 

M. marginata 

Takaosan, Tokyo Pref. 

3 

2n = 168 

624,626,627 

// 

Jinmuji, Kanagawa Pref. 

1 

2n = 168 

529 

// 

// 

2 

2n = 252 

366,525 

// 

Onabe, Shizuoka Pref. 

3 

2n = 168 

634,635, 636 

// 

Nagatsuro, Suizuoka Pref. 

1 

2n = 168 

644 

// 

Ashikubo, Shizuoka Pref. 

1 

2n = 168 

480 

// 

Akame-kyo, Mie Pref. 

1 

2n = 168 

555 

// 

Kyoto, Kyoto Pref. 

1 

2n = 168 

541 

// 

Nara, Nara Pref. 

1 

2n = 168 

537 

// 

Aburayama, Fukuoka Pref. 

2 

2n = 168 

456,463 

M. x bipinnata 

Shimoda, Shizuoka Pref. 

2 

2n = 168 

430,433 

M. pseudo- 
strigosa 

Jinmuji, Kanagawa Pref. 

1 

2n = 252 

367 

// 

Onabe, Shizuoka Pref. 

1 

2n = 252 

632 
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4. M. x bipinnata (Makino) Shimura. This fern has usually been regarded 
as a bipinnate variety of M. marginata. Mitui (1968) reported the chromosome 
count n = c. 126/2 and the occurence of many bivalents and univalents at meiosis,. 
and considered this “variety” to be a hybrid between M. marginata (4x) and 
M. strigosa (2x). The two plants used in the present study were morpholo¬ 
gically referable to M. x bipinnata, but they showed the chromosome number 
2n = 168 and are supposed to be tetraploid based on x = 42 (Figs. 5A & 5B). 
Thus, this fern seems to have two cytotypes, triploid and tetraploid. 

The tetraploid plants examined in this study were not normal in spore 
formation. The sporangia ceased their developments on the way to mature, 
and the spores are lacking or, if present, irregular in shape and size. Our 
plants may be a hybrid between M. marginata (6x) and M. strigosa (2x), 
or M. marginata (4x) and M. sino-strigosa (4x). 

5. M. pseudo-strigosa Makino. This species is endemic to the Pacific side 
of central Honshu of Japan. The chromosome counts 2n = 160 (Kurita, 1963), 
n = 126-129 (Sasamoto, 1970) and n=129 (Mitui, 1975) were previously reported 
for this species. Two plants examined in this study showed 2n = 252 chromo¬ 
somes (Figs. 6A & 6B), which were considered to be hexaploid based on x = 42. 

Problem of the basic chromosome number Since Manton & Sledge (1954) 
reported the haploid chromosome numbers of M. platyphylla and M. speluncae 
from Sri Lanka (Ceylon) to be n —43 and n = 86 respectively, x=43 has generally 
been accepted as the basic chromosome number of the genus Microlepia. Ho¬ 
wever, new additional numbers such as x=40, 42 and 44 were reported in the 
cytological studies on M. pseudo-strigosa (Kurita, 1963), M. strigosa (Holttum 
& Roy, 1965; Kawakami, 1979) and M. speluncae (Abraham et al., 1962), res¬ 
pectively. In the present study, the authors examined the chromosome numbers 
of 27 materials belonging to five taxa. The numbers observed were 2n = 84, 126, 
168 and 252, and the basic number was supposed to be x=42. This basic 
number agrees with the observations of Holttum & Roy (1965) and Kawakami 
(1979), but differs from those of the other authors. 

Two alternative explanations may be possible for the disagreement between 
the present and previous counts. One is that it was caused by the miss count¬ 
ing of chromosomes in the previous studies. Most of the previous observations 
were made on meiotic plates. Mehra & Khanna (1959) stated that the chromo¬ 
somes and spore mother cells of Dennstaedtiaceae were small and it was difR- 
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cult to obtain clear nuclear plates of meiosis. Mitui (1968) also mentioned that 
the distinction between bivalents and univalents of M. marginata var. bipinnata 
{ — M. x bipinnata) was rather difficult because of their small sizes. Kurita 
(1972) reported 2n = 86 in the mitotic plates of M. strigosa, but his observation 
was made on the prophase plates in which the accurate count of chromosomes 
seemed to be rather difficult. From these circumstances, it may be possible 
to consider that the previous counts suggesting x = 43 were erroneous. 

The other explanation is that there are two different basic chromosome 
numbers, x=42 and 43, in every taxon examined in this study. The authors 
could not observed the chromosome numbers multiples of 43 in any somatic 
cells, but the possibility of this case cannot be completely eliminated. At any 
rate, it is safely concluded from the present study that there widely exists the 
basic chromosome number x=42 in the Japanese members of Microlepia. The 
basic number x = 43 should be verified by accurate counts on mitosis. 

We wish to express our thanks to Dr. K. Mitui, Nippon Dental University, 
and Dr. S. Masuyama, Tokyo Woman’s Christian University, for their invaluable 
advices on the cytological study. Thanks are also due to Mr. N. Sahashi, Toho 
University, for supplying materials. 
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